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demonstrated to prolong life,1 and is considered to be an
index vascular surgical operation. However, open AAA repair
(OR) and aortic surgery in general carries signiﬁcant
morbidity and mortality as a result of the magnitude of the
procedure and patient comorbidities;2 this prompts for both
careful patient selection and high standards of peri-
operative care, so that patients can enjoy beneﬁt from
“prophylactic” vascular surgery. Undoubtedly, the intro-
duction of endovascular aneurysm repair (EVAR) has
expanded the treatment armamentarium to patients who
were previously turned down for OR,3 and has improved
the overall results of AAA repair.4 An extremely important
element of the safeguarding process required to maintain
acceptable results for AAA repair is the audit of surgical
results, not only in the form of the usual morbidity and
mortality meetings, but also through prospectively main-
tained hospital,5 regional,6 national,7 or multinational
registries.8
In this issue Mani et al. present a report from the Vas-
cunet database on regional differences in case mix and peri-
operative outcome of 5,895 patients from six countries
undergoing elective AAA repair (54% EVAR) between 2005
and 2009.9 There were signiﬁcant variations in Glasgow
Aneurysm Score (GAS), proportion of AAAs <5.5 cm, pro-
portion of patients undergoing EVAR, and crude and age
adjusted mortality among the various countries. Not sur-
prisingly, the nation with the lowest proportion of patients
undergoing EVAR had the highest mortality, clearly because
of the lower EVAR mortality.3,4 Both aneurysm size and
peri-operative mortality were higher among patients with
GAS >82, as expected for complex AAAs and high risk pa-
tients, respectively. Despite the increased surgical risks in
the latter group of patients, 8.4% of the male and 20.8% of
the female patients underwent repair of small AAAs
(<5.5 cm in size). The authors concluded that the variationsDOI of original article: http://dx.doi.org/10.1016/j.ejvs.2015.01.021
* Corresponding author.
E-mail address: kakkos@upatras.gr (S.K. Kakkos).
1078-5884/ 2015 European Society for Vascular Surgery. Published by
Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ejvs.2015.03.022in peri-operative mortality are partially explained by the
regional differences in patient selection, and suggested that
further audit is needed to assess the underlying reasons for
the regional variation in case mix.
How can these ﬁndings be reconciled? Firstly, the results
should be interpreted with some caution as < 19% of the
31,427 intact AAA repairs in the Vascunet database were
assessed, because the analysis was focused on the rate of
small aneurysms (<5.5 cm) operated on in different re-
gions, and the role of AAA maximum diameter on peri-
operative outcome. AAA size and other types of data
were missing in the vast majority of patients, which raises a
concern for a source of bias, as indicated in Table 6 of the
article.9
Secondly, the indication for AAA repair might vary be-
tween countries, with small AAAs being operated on more
or less often if perceived to be “symptomatic”, having
demonstrated a fast growth, or having presented as
infected or inﬂammatory AAAs. The European Society for
Vascular Surgery clinical practice guidelines on AAA man-
agement suggest that high risk groups, including women,
should be considered for surgery when the maximum
aortic diameter reaches 5.0 cm10 which explains the higher
frequency of small AAA repairs in this patient group;
however, the level of evidence is low. Nevertheless, post-
operative mortality of small AAAs was not signiﬁcantly
lower, which prompts for strict adherence to the guidelines
regarding repair indications and also further research to
better establish groups of small AAAs at high risk for
rupture.
Last, the mortality difference across the participant
countries may well be the result of a difference in risk
factors other than those included in the GAS, such as
pulmonary comorbidity; operating on larger AAAs which
tend to be more complex requiring lengthy open pro-
cedures; and different post-operative standards of care
such as in intensive care units, all in relation to diverse
selection procedures and availability of specialist vascular
units. Having said that, correlation analysis of the overall
mean peri-operative mortality and mean GAS (Table 3 of
the article9), after excluding the outlier country, yields a
near perfect association (correlation coefﬁcient 0.93,
p ¼ .01; Fig. 1). A similar pattern was observed for EVAR
but not OR.
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Figure 1. Scatterplot of the overall mean peri-operative mortality
demonstrated for each country (excluding one outlier) in the
Vascunet database against their mean Glasgow Aneurysm Score
(GAS).
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